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ABSTRACT 

PROBLEM TO BE SOLVED: To stably and accurately supply desired current to a 
light emitting element of each pixel and to suppress the current leak 
independently of characteristic dispersion of an active element inside the 
pixel exists. 

SOLUTION: Each pixel consists of a receiving transistor TFT3 which takes in 
a signal current Iw from a data line data when a scanning line scanA is 
selected, a converting transistor TFT1 which temporarily converts the 
current level of the taken in signal current Iw to a voltage level and 
holds it, and a driving transistor TFT2 which provides a flow of driving 
current having a current level corresponding to the held voltage level to a 
light emitting element OLED. The TFT1 provides a flow of the current Iw 
taken in by the TFT3 to its own channel to generate a converted voltage 
level at its own gate and a capacitor C holds the voltage level generated 
at the gate of the TFT1. The TFT2 makes a driving current having a current 
level corresponding to the voltage level held in the capacitor C flow 
through the element OLED. Note that the threshold voltage of the TFT2 is 
set so that the voltage dose not become lower than the threshold voltage of 
the TFT1 to suppress leak current. 
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7xsiH«ttJfl3n. B»B-fti/Ttt-e-o±K:»j«r 
* c 1 #h&m* a * t f t at&jfl 3 *i * cd i>mm x & 



5. ££5**. TFT©»«fc«Jfl;ifta7^7 7* 
->U 3 >*#U ->U 3 >tt. 4WA->>J 3 >Ktt"CTl& 

&TFTtt«tt©tf6"3*«f*#^Ei3WD6nTt» 
*. *K. i±«W*a©#77S«±lC#'J->'j3>T 

a#> u-if 7 ^-wsjwb 1^6*1-5 

**ft*7^**Ci%-fcU— !fX*^^-ftJH» 

[0 0 0 9] £©£&. H-**±fc»J«LfcTFTT 
"b. *©V t h (Htt) WWCA^TlSmV, 
tioXttl VRhtf6:X;i<hfc#XteftK £©« 

&&Tfe. BSIKJ^XV t h*t«6o<£*. flHS© 
(1) SKttoT, OLED»C«S*l*€S5I d sliB^ 

ftO, T-fX^HtLTllflKIfttSutttT 
fcftn. in(JVth©*Tli&< > +tU7»ftS» 
* (1) jSO&A^-^Otf'&O^K^Tfc^li© 

tt. ±»©«k5ftB*n©tf6t)*©*.ft6r. SiSo 

ZttfiSftbtUm. lOioSf^ll OLEDlCnit 
T^^^ra©*«t I d s lc*rU r-^itfiVwSt' 

swrr^sjwconT, m&mz (1) 5£©&/t7* 
-^©m*±*»ot*i;T*3rr-5««*«*<&**. c*i 

*>9Xft<. SMtfl«fcJ:*TFT0»tt*». StCfi 

T»«W*»"f*CiJWi»TliUV». *389ltt. ±a 
©HHt«*Tft3*ifcBBBB*«t«-€-©Bft^rtfefc 
WT*t>©X£9, -£-©BWtt. BsgrtSS©ffi»^© 
»tttf60*lCJ:6r. 5fcfei.:3iE*K#B*©«3fc* 
^KJJfaoMtettl&U *©«ftj|l£lTftattftBft 

£^*-t* n tj*«RHfift««8B*a«r * etc* 

*. *C, 0LED*K»r*TFTK:«n*-y-7*XU' 
y -> a )V H lx^;P© U-^*«*1M(LT. B!St©»8 
3t*Bff. EtTJSfififtB«S^S:afi!c'r*^t*BW 

[0 0 10] 

T©*a$sii;/t. ips, fcmzmm®. 

2S$#tJx-^^KilBK<J:, &fc£m&& ; T-9» 
©«*»KES*lT^*i*fc, nMtt©ft»«Slt 
T«3tT «*BK»a©«3tB^ *Strtt»©BB t * 
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set. &*)&/vtzmnffi<z>nffiU'v\'£-B.ni£U'< 
arrKnat***. iNE£ft8tt. y-K y-x. 

8»*h7>S?X*i. tty-hfc»«bfc«*fc*^ 
tt. KSA«KJ:oT«9ii*ftfcflWl»*tt*** 

£il*.fcBlM8*fe»y- ha«MJIl h 5 >5>**t* 
A/?*D. WEBlWIlffciky- bMmft®% h y > 

**lxTIIM3fc*fK«U ttEHMilfifty-ha« 

£&ffl*ftgty- ha«^JR h 5 >vA*©MSffi«k 0 

»fflie»y-hai«ffa»*h5>^3'tt. -e-©y-h 

*3WI»l«i-C«lW**iWBIMiy- ha«##l£ h- 7 
>y^^©y-hftJ:0fi<ft:6tt^«IC»«anTV» 

*. *v»wu wEWftfflift»y-hs!«ffa*h7>^ 

*©y- Hl^j^*rtT*ra;-r.5«auBlft 

«y-ha«ffs**h5>s?^*©y-nttuij:o» 
»y-ha«jwj*h7>s?^^tt, ^^*<>ncttAs 

T*«WBIft»y-ha*ffJ»*h7>yx^OHI*BE 
I2Ei!ffl*fe&y- haWMRJR h7>3*X*ttlMdlM 

Tirfpu. ^©y-Mc^SDsnfemjEu^i/tHmjEE 
£®*fc*i;&MW»**»ttsiHPfc»rt-. x. me 
SE»««6»y- ha«#^« h 9 > vx^oy- h 
g2Ei&jjj*fe»y- ha«ff$»« h 7>^x^oy- h t 

hffl*JM»*h7>y**©Fl/'f>£y--h £©«]*: 

jf a$ n^x-r y ^jBiaty- ha«#a* h 7>->*x 

**^?*9. KX^y*ffilfc*y-hSMlJK»*h 

awanicsau K^ffl«e^y-ha«#^*h7 
>->•**© ph >ty- h*«ftttca»LTy-x 

**»tr*«JEU^*y-Mc4-tfH6*-», tt 

x-ry^«««y-ha«»3ajiih 7 >5?x^tt, «e 
y- ha«#$g h5>s>x*©y- h&y^nic&s* 



>vx^R^jftffl*6»y- ha«#^m h7>->-7.^ 

[0 0 11] *£H®n*S»f2&<Z>ttft6«-rs. 91 

-c, ■**t©MMiMi©ff*£»i*. nmizj&ctz*. 
* ^ ©m^«st£ y-^&ictstt n t k± ? Tf?t>n, 
*©*»«■*!**©« uumany- ha«#$£ h 7 

±ET±i;fcy-h • y-^MSffi. *fc«y- hm& 

*«©fWBfcJ:-3T«»3*u tt«i&»tt7«t>l9r£© 
KBfS, «ia^-©U^Sr«t). »=fc» OLEDKiStl 

^nt«5ijic««*nfc«(iE«iftffli6»y- 

■*rt»»r«w-6nii[«iiffli»y-hffl«iiij»*H? 
>yx^ ty- h**a»tt«*ifcKftffliftiiy- ha 

©&©y-h • v-xh«e*«, »-©M»ic«fcr>T4 
cfcatjftfflwty- ha«jM»* h7->***©y- h 

miw^a^trioT^jw^n^^iifflijieigty-h 

*B£tU JB2©**«CJ:oT«l*PStl«X'f y^ffl 
«ty-ha«ff»*h7>y^^lCJ:oTME«lftffl 
*fe&y- hffl«*3»* H7>S?^^©y- h • HK> 
IBWJHIfcSn*. £U*£©*£, fi6*«K*^TttW 
«B«tf«*JEtt©»T4A&*i/t©K:**U #8aj©« 
**ltlw*V>T»i*«i[©»T4A6n4tt. Bp-6« 

[0 0 12] #^2, KtC^fe^plCTFT©^ 
«6o*K«k6r, IE{S(CBlia©«£i5S'OLEDlC«fE-r 

filT«»ffllft»y-hffl«ff3»*h7>^^tTFT 

i» K»fflifti»y-hfflm»3a*h7>yx^tTFT 

2. Wiifflttliy-ha«»3**h7>yx^*TFT 
FT4iE-r. fit*^BJ«TFT «Rh7>y7 
O I £«KffrSStl£l|M3ii|->'J 3 > h 7 £ 

£ < amy- h mnsm* by>i?z* zmwim? t v 

TSfflpI^-e*^. ST, ffaiMI©*«i&»n. TF 

t i izmrm^nrnz i w. -?-©*s&t f t 1 * 
y- h • y-xwtE*vg s tr*. »*a*»ttT 

FT4lCj;oTTFTl©y-h • HK>I*«»S 
tlT^SOT, TFTltttt»««T»f^r*. <fco 
T. Iwlt OT©iCT4^^n-5>. 
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Iw=« 1 • Co x 1 • Wl/L 

zz-?&rty*-?®Mmm& (i) 5£<o«£tc«rr 

5. OLEDlCgftn^aat^ I d r vini, 
Idrvli. OLED«i:il?iJ»cSi^$n-5TFT2lCJ; 

I d r v = u 2 • Cox 2 -W2 
4) 

ft/X5y-^CD*"*ttlUE (1) SC©«*l:»rs. fc 
*5, «S»y- H«#8i*3!©Sfil h 7 > 
*TlMrr-5fc©©*fttt, Vds£FK>- V-7s 

I Vd s I > I Vg s -V t h I - (5) 
[00 13] TFT1 £TFT2 tit, /hStt 

Idrv/I w= (W2/L2) 
££T&;tf (3) 5£Rtf (4) SCfc*l> 

T. Cox, VthOlg#lt 8A#. 
fctWlWRDy HSir«S'P<©d^aT*'5*t» 
(6) SCtt^flS©/X7^-^*#$»^©T. I d r 

v/ 1 w©tttt£ns©tf 

tT**. <SICW1=W2, L 1 =L 2 tKW-Ttltf, 
Idrv/I w= 1 , I wt I d rvtfm—<D 

mtttz. t^t)^TFT©#tttfe,t3#ic«te.-f, o 

LED iZflatl&fflMf&M Idrvlt IE«fc«*l«» I 
w£H-K£*©T. »*tUTOLED©5E>6Wa* 

[0 0 14] BUt©«K:. fJftfflTFTlOVthli 
e»fflTFT2©Vth2tt»*»CH-T**a. ffi 
TFT*5^tC©*S*eicab^y-M^bT^^ h 

*7W<)KDmnmBLtf$ito2ftzt, tftijk/t 

FT2*K#»att«Kft:*ttrT*S. <h^5^ $ 
KCttH*rtTVt7*-*©tt5r?fr&£©5HK«k 
0. VthUDfeVth2WI<^Tl/*5i:t«« 
&5. £©»#£«. ffiftfflTFT 2 Uy->3JP 
Kl^Jl/©U-*«tfilEaWl5&. OLEDtt^TtS 

fflTFT2©H«jiv t h 2t>mmprcttfo?z&mm 

TFT 1 OfiSHfEV t h 1 J:0tt<tt6«tk»«CWeL 
TV>5. T FT 2 ©y— hfiL2SrTFTl<D 

y-hfiLl«t0 ! bfi< LT. ^ne,©j»|gh7>vX 
^©^D-bX/^^-^^DltTfc, Vth2*tVt 

h i iofcffioi^^v^tc-rs. cnicjco, w>n. 

[0 0 15] 

[89J©HiS©Jf*|g] 0 1 tt*8Bj|i;:J:&BjijiHI&©0y 

X*TFT1. Wtt^L$?^6fc*8fti|t?lc8tn 
&aibftK$$j?f T£8ftffl h 7 > vT. * T F T 2 © 
tt. aSl©£SE*ls c anA©ftMP£J:?Ta*lElR& 



/2 (Vg s-V t h 1) 2 ... (3) 

•y-xiwifiEai (3) sc©vgsic-a-r5©T. t 

L2/2 (Vgs-Vth2) 2 ... ( 

ffl*fl«l;:iH*UT»asnSfc©. *B&tf 1=«2& 
tfCox l=Cox 2T<&9. #t;:l5*:£i6€>$£V>SB 
0. V t h 1=V t h2,h#Ae»tl-5. £©£: 

* (3) aRtf (4) a*»6#acaT©a3W«*»*i 

(Wl/L 1) »• (6) 
>$>X*TFT3. ^2©^SESs c anB©iHWlr«t 
oTStj£*Ml8*K:TFTl©y-r- • KW>SS 
fc-fSX-f 'yffflh7>y^^TFT4, TFT 1 ©y 

©§»C. RtffgftfSiT-OLED^fiSS. 01TTF 
T3BNMOS. f©l0h7>y^^BPMOSTffl 

T**&gttfcV>. g»Ctt, ^©-*©3g7-£TFT 

i ©y- hK»«sn. a^oa^Htv d d («&« 
ffi) casatsnTv»**«. vddtcffie»Tttic0-^m 
ftTfc^v^. oled©^jv-k mm) \zm&mmz 

[ooi6] &*mz, *awfc*»*»4a*sBtt. * 

SSscan AStf s c a n B £ Ag#a#T 

»Iw*£rtL-TS*7*-*«d a t afcfltt&T*«* 
BCSS^tr^-^aaaHKi. SiSlscan 
A, s c anBW&f-^d a t a©^MS15»CE$ 
ftTV»*i*K, K»«*©ltlS*attT«5tr*«» 

easosBtiFPo led **&«*©■*£ *a*r 
us. wawngtL-T. Biic»L^^ttaa». 

j£«$s c a n AatjiftstlfcPSMS&y-^iad a t a 

*&fli**&iw«nD&tr5AV£. aoi&^aa 
«s& i w©aatu^;p*-sa£Ei^^jncaaLT«» 
rsaaat, ttasft&aEEi/'WK&ufcaai/^ 

^TFT3*6a*. aEaaat*. y-h. v- 
x. HK>a^ir*;i'*aAfcaafflaKh5>y 
x^TFTit. *©y-Mc««ufceact*^ 

TV>*. SilSffl»Ih7>^^TFTlH 

aaaaa k 5 >?x*t f t i © k k >ty- k t 

©H»t»A$n*:X-f 7ffflfIh7>/WTFT4 
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U^*TFTlfiDy-hK4-ffH&*. X. X-f-;/? 1 
ffl^Mh7>v7.^TFT4fi, «El^JP£g»ClC 
£8Tfti3Kj&#r$n> JEIUBfMlh7>y^TFT 

1 ®y- hS^^nicS^tfc^lC £T FT 1 CD H V 

[0 0 17] MIC, miSffiKgBtt, y-K h'K>, 
FT2£#A/Wft. K«)ffl»Rh7>vX5'TFT2 

*t\\zfo ctzmm wi* M-t smwsnm y *)vz 

( \ ^TFTl©y-htffi»ffl»|gh7>v?^^TFT2 

©y- h ttfm®\z&mtiT)j v> v 5 y-m&zm 
*TFT2fiigft^rt-sjf£u -^oy-htcBJiiD^n 

^OLEDIdtfiT. 
[0 0 18] *»«©««**£ LT. IKiSfflfclllh? 
>yX^TFT2lt ^©KmEaWrtT'ttftTft^ 
tfcffi SBI h 7 > * T F T 1 © KftJE «fc 0 iS < 13. 6 & 
^«IC«3£SnT^5. TFT2I1 ^© 

y- hfttf*T F T 1 ©y- hfick 0@< fc S&lr*KK« 
)tSnTt»-5. TFT211 *-©y- hf&& 

M^HKATttJST ST F T 1 ©y- h&igtBIJ; D8< 
fii^aWplcaSLTt^K &ftWi. TFT 2 

«, •e©5 1 Y^;ncaA$ns^*E%jig^pjsiLT. 

( H*E#B*rtT#*T*TFTl©WtE.k9ffi<tt 
Sa^aCKJEUTfeJ:^. (Kir. TFT 1 <hTFT 2 
©H«flE**n--££S*lcR«Ufc«£. *ji»^$tl 
fei^»lgh7>v'7 t ^©y-hC*-y b*7l"Vl<Dm 
^nEtiWUQtitlZt. TFT lRtfTFT2«p;frfc 
*7tt*Kfc*tt1*-c*3. ££ft*<, jtlBCttllftA 
KfcS*^#6yntx/i7*-*©l;feo£#&9. 
T FT 1 ©H«BEJ: 0 T F T 2 ©B9«JE#{£< & ft*£ 
#&ft. HCUfctt. *7ht7l/^MTOfiftE 
TfciJ-77 U -7 3 )V F U^;l/©ftP«SS*iBI(iffl T F 
T2\zmftZ>%>. 0LEDtt»^UilE©3>h77 t 

hftT*«an*. *^hjt«, t f t 2 ©y— 

Fft£TFTl©y-hft<fc9t>ft<L-0>ft. dftlC 
<fcD. »Rh7>vX^©yot7./t7^-^^ii^rt 
T^WLTt). T F T 2 ©B9ttJ9:#T F T 1 ©HMIJEEJ; 

[0 0 19] 02 tt. »&F7>77*©y-hftLi: 
H«EV t h©M&£*Ty7 7T&ft. y-FftL*i 

Jttfc«fi^s^**;i^£<g«A-m. y-h^L©ti 



Mzm>V t h#±#Tft. y-h«L*«H:tt» 
**fc«««ttBTtty-hftLfcHtoSrv t httS 
«-*T*«. C©#f4£fiJfflLT. *»WTttTFT 
2©y-Fft£TFTl©y-hftJ;0 ; bft<LTH 
ft. 0fl*.tf. TFTl©y-hft#7/£m©*£. TF 
T2©y-hft£l Oumg&IC-fft. T F T 1 ©y— 
hft3&*fi^Y*-»W»*(H*Al:«-r*-^. TFT 2© 
y- h ft #< WMM* B K S-T ft « L T t> ft V>. Z\ft\Z 
«k0, TFT 2 lC43tt3«***;l^ft 
#T*3 7n-fc*/t5 J: *H 

«E4M*£MllWWir*5. EUKiO. T FT 2 I'SSE 
tlZVfXl' y v a ;U F VK)V<D U - ?«bS gftM L T 
OLED©«56^*»*» 3>h5*hi*#K*4nJ1iB 
T*ft. 

[0 0 2 0] 03»i, m K*LfcB*BB©ffff4Mi 
*IBCttC*LTfr>S. fib, m*£&%\Z?Z1ttb> 
OLEDiTFT20***l/TU*. OLEDtt, K 

Mtii o. *«elbi iRvmwn&i 2zmzm 

fcfcfc©-?**. E#*ffil 0tt«*»fc»«LT4J0 
OLED©7y-HtUT*ffi-r*. &9I«fll2ttB 
*WT*iift«l!$nT*5 0, 0LEDOA7-RLT 
fi8tgTft. BPS. SBJ«ffil 2Mfj£oWtttVdd 
C*llttlSftTVJS. WHELHl l«0tJ^.«iE?L«M 

tf. 77- F (IE?LaA«S) £LT«t6?-ftR»«S 
1 0©±tCiE?L*fiMS<i:LTD i amyne^ftL, 
^©±(3«Ttt^«iUTA 1 q3$MU Jglr^© 

1 2 M. Alq3li. 8-hydroxy 

q u i n o 1 i n e a 1 um i n umSr^LT^ 
ft. ^©J:33ft«)i«lit*Wr*OLEDtt-fllcatf 
ttK *»*>4«J«*Wr«0LED©7y-K/*y- 
FWt«^I^I©*E (10VSK) ^rEnJDtftii. «T 

^jE?L^+Y , J7©aA^g^o> *jt«»««sn*. 

OLED©»f^«, jEail2SH^6ttA**lfciE?Lt« 

[0 0 2 1] TFT2IW57**6ft5lfil 
©±ic»ri6*ftfcy-h*tt2t. -?-©±Bir«*ae)n 

fcy-ne»«3i. ^©y-h*fe»K3^^LTy- 

ft. TFT2«OLEDIC^StXftmS5©jiK<i:?5:ft 

^Y*^ChttT«y-h*S2©it±Kfi!«-r*. d 
©^ h Ay- Fffijg© T F T 2 ttJUntftftlt 5 ICJ: o « 
a$tXT*5 0. t©±tttV-Xll8WFH>l 
ffi7*Wfi£SiaTl>ft. ^tl6©±lC«giJ©gra«feg:m 
9*^-LTlWaLfcOLED*«(jaianTH*. ^*5, 
03 ©0*J"CliT FT 2 © H K >lCOL ED©7y — H 



(9) 



13-147659 



TFT2iLTP^**;Hflth?>S> 

[0 0 2 2] CCT. TFT2©y-hgLteTFTl 

H*. TFT2©y- h*fe&M3©Jf*d£ 

TFT 1 ©y- M6iMJ|©Jf*J: 0 LTfc«fc 
lr>. »Kh7>5?x*©B«fftty-hf&fi«©»*a* 
*£<&£*l±#-t5. Jg&KioTte, TFT 2©? 
**;UChlC**6i&S:Bfl«KaALTB*E£B8L 
Tt>J:K P^-v*Jl'©TFT2©l§-&-<E-©BeJE£<fc 

s s 5=- * c h \zmiR mz f - tr > y r n««t k 
[0 0 2 3] B4S#blt. 

liSlffliSSs c anA, ^2©;£&®s canBJ 
( » a&#SB£-fS. 04©0)|Ttt> scanASISH 
/k scanB^BKMlT^. Pfj&MtasSK 
2*lfcttagTT-**ld a t a tcmiiiUISC S£8iTf S 
CilCckO. TFTlCWMMIC*Cfcflr<WI«Iw 

a««n*. «SESicsttwais«ir^i;TSi]tifs*i5^ 

^«S5iIgTaB5. H©t*. T F T 1 ©y— F • FH 
>BttTFT4K«fcoT«a»K:S»attTV>4©T 
(5) SttWiU TFTlttHfcBtfTMfcfFr*. £ 

•pi, -toy-F • v-xwcra: (3) 

tffVg s#£f-3. scan A, scanB€r 

#B«tt»tr*. »L<tt. SfscanBSfiH 
;PtLTTFT4^of fttlttS. £nK.fc:>TV 
g s#g»Cl;:ck^T&Jt;*tt-5>. ^Ct's c anASritS 
WCLTo f f tt^i-T-SCilciO. B^lHl!S<i: 
T-^&d a t atd^Wlcjg»rSn?>©T. -£©& 
lif-^ida t aS*LTW©B»^©»*&**fT 

5iit*<T**. bbbcs #«*«»©*& 

VOVt LTffi^-r-5T-^«« scan Btf^iifti: 

(0iiK.«^©iiig©#$ji*.y-^) isnxs 

K TFT2KTFT1 ty- HR^V-^*«*a«« 
$nx*0. j&o*fc*3fcB»l*J»Kifi«LT»iac3 
*lTV»*OT. TFT2#fifd«*T»flsLTV>fttf. 
TFT2*B*l*««»i (4) i£T#;L<E>n. cn^T 
^t)^OLEDlCgitn-5ffiftSSitI d r vift5. TF 
T2£fiSft£lTe'iW3tt£t;:te. OLE DTOlffPI 
T£#«LT.t>&£ (5) 5Jtt»j*&T4«k3. 
B«{fc£ V d d 
[0 0 2 4] H5tt. 01©iis?ilHl?8£vF'J;/;7Xtf 

\zwmt%. ar. ssx^-f/vp*. (vsp> 

FUS?A***&;feaHMHftBBB2 3fcAA3tt*. 

fcsmamvk a 2 1 , ££bb»bb b 2 3 a v s p 

Sit^Dy? (VCKA, VCKB) \zn 



MLT J ttl?tl% 1 ©£56*i! scanAl~scanA 
N, 8§2©£S&s c anB l~s c anBN£JH*ji 
RtZ. §f-^ida t alcajSLTBBBCStfx 
-*®mmtBlft2 2to\z®V<bt\T}iO, BsfllWCft 

fc£U VCKAI1 VCKBKftU 3® 
Ov E14(C^Lfc«k5lw. scanBi«scanAl:jfe 
[0 0 2 5] 

[BHOftMl] *8W©B*ls]?&» Rtf?©BBff££ 

r. y-^«^e»©«#«ss i wicjE«Ktt« 

<*bel**&e) (ess-re i*«pjtgT*i>. e©,t 

p fcBiglllKfc v F U ? Attfc^REB-r* d t £«fc 

SOT. HSSfift7? r^f ^ h U ^ XiSiSISS 
mZ>Z.tftBl&~Z$>Z. mz. ffiiftfflTFT©B8^JI 
T F T©B«JE<fc 9{£< a &ttl»«fcK36T* 
ItT. $63fcB?KBft*'J-*««£iMIU £UT58 

yi/< a E%mmmM<z>%*mm<Dzi > f 57 f 
[bb©B¥&rb] 

[01] *%W\z&Z%7fimmzm&LTZ>mm®&<D% 
«»B**TBKBT*4. 
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